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Xiamen Bay, lying in the south exit of the Taiwan Strait and on the southeast coast 
of Fujian Province, is one of the major ports for foreign trade in China. Having been 
reforming and opening up for 30 years, the establishment and implement of the 
strategic objectives, i.e., relying on the port to establish the urban and to construct the 
international shipping center in southeast of China, led to the rapid development of 
marine economy. The intensified coastal exploition led to decline in tidal water 
capacity of the bay which was accompaned by channel siltation, increasing pollutants 
retention, frequent occurence of water pollution and severe damage on part of marine 
ecological environment et al. It is critical to investigate the hydrodynamic of Xiamen 
Bay from the the point of physical oceanography view, which could give basic 
information about the environmental change. This article aimed to identify the tidal 
and subtidal currents information conceived in the currents under observation and as 
well, the tidal flux in key entrance of Xiamen island was also observed. Through 
grasping the regularity underlying variations of the above items in time and space, 
which hence could provide guidance to solve the above problems.  
This article expanded the application of Candela tidal and subtidal currents 
separation method into 3D circumstance based on the ship-mounted ADCP data 
obtained through repeated cross-section survey within 26 hours in east and west 
sections of Xiamen Bay in spring and summer. The data measured in the section of 
east sea was selected, from which composition of tidal and subtidal currents were 
separated by sub-tidal correlation coefficient. The results involve sub-tidal (M2 , S2 , 
K1, O1, M4, MS4) and subtidal current vectors. The conventional tidal Quasi-harmonic 
analysis and sub-tidal correlation coefficient was employed and compared for analysis. 
The overall procedure was specified below: selection of calculation points 
approaching to the topography, fixation of node grids; import of hourly data for 
calculation, establishment of the over-determine equations, decomposition of singular 
value of coefficient matrix and drawing singular value spectrum, seting and 
















sensitivity test by different space-related basis function, determination of the optimal 
basis function and node grid, and finally through data cutting-off test, acquisition of 
the minimum data volume for calculation points. The optimal fixed parameters from 
numerical experiments will be employed to separate the tidal and subtidal currents 
from ship-mounted ADCP data at west sea section of Xiamen Bay. The model’s 
deviation passed F test for all calculation, which verified that Candela tidal and 
subtidal currents separation is reliable. The calculated coefficient of flow feature s 
interrelated to nodes, and the computated maximum flood and ebb agrees well with 
what was measured. Two tidal separating methods were correlated significantly on the 
same calculation points, with corresponding RMSE restricted to small values. Based 
upon such a result, tidal and subtidal currents on vertical of sections in two seasons 
were analyszed and the spatial distribution of tidal and subtidal currents on east and 
west sections was obtained.  
Storage capacity of tidal water at east and west sections of Xiamen Bay during 
two medium tidal cycle in two seasons was calculated based upon ADCP survey. 
Instantaneous tidal fluxs in continuous 26 hours was employed to calculate rising and 
ebb tidal volume by trapezoidal integration. Furthermore, the tidal prism was 
combined with the terrain underwater and the measured tide to calculate storage 
capacity of tidal water for verification. The average storage capacity of tidal water 
deviation range of two areas was less than 5 percent in two seasons. The average 
storage capacity of tidal water splite ratio between east and west seas was 2.10:1 in 
spring and summer. and the results revealed that on average the tidal area was 81% 
percent of the whole maritime space. The calculation results was compared with the 
survey data acquired in previous years to analysis the historical transformation of 
storage capacity of tidal water of east and west seas of Xiamen Bay.  
Keywords: Candela tidal and subtidal currents separation; ship-mounted ADCP 



















厦门经济特区建设经历 31 年发展，特别在 2011 年特区建设 30 周年规划将
厦门港建设成中国东南国际航运中心，这无疑对厦门港的建设与发展具有重要意
义。随着厦门市“以港立市”战略的实施，港口生产建设不断发展，港口规模日














































1.3 国内外走航 ADCP 潮流分离研究进展 
走航 ADCP 潮流分离 早由 Geyer 等[2]（1990）提出，通过在预设大面进行
往返走航 ADCP8 个航次流场观测，每个航次在 12.4h 内完成 11-12 个往返，该
数据直接采取 小二乘方法进行潮流分离，分离结果用断面周边定点流尺所得数
据潮流分离进行比较验证；日本学者 Tetsutaro 等[3]（2003）对对马海峡 4 年间走
航 ADCP 数据直接采用 小二乘法分离出余流与 10 个分潮，同时采用走航路径
附近 308 天定点锚系资料做调和分析分离作对比分析。 
Forman[4]（1991）提出使用潮汐预报模型对走航 ADCP 资料进行潮流分离，
该方法主要是为了清除走航 ADCP 中潮流信息。首先通过模型预报走航位置 8
个主要分潮流（约占 90%信息），通过周边海流计资料对模型进行斜压校正，计
算出走航位置潮流值， 后将走航 ADCP 资料扣除以上计算所得潮流值。应用类
似 Forman 的潮汐预报模型，日本九州大学的 Atshuhiko[5](2006)于东中国海某断
面在 26h 内获得断面往复 7 趟海流观测数据；采用 POM 模式，开边界潮位计算

























由于 Candela 方法的优越性，后续大多数走航 ADCP 资料的潮流分离工作均








Wang（2002）对台湾海峡 1999~2001 年间超过 40 个航次的大面走航 ADCP
资料的深度平均流进行潮流分离，基函数选择高斯函数，分离出 M2 分潮与平均
海流，通过类似 Forman 的区域斜压潮流模型，计算 M2 分潮并绘制潮流椭圆与
上述计算结果作对比验证。Wang（2004）于台湾岛与澎湖间水道断面，对 1999










域 2003 年 4 月西海域口门的嵩鼓与厦鼓断面实施大小潮断面往返走航 ADCP 周
日连续观测资料进行潮流分离，通过沿断面提取计算点上垂直平均流速并布设空

















与 2 个潜标流速观测资料进行潮流分离，同样采用 Candela 空间插值方法对以上
资料某一层次做滤潮处理，文中讨论混合两种资料对潮流分离效果影响， 后得
出走航 ADCP 资料混合潜标观测资料能够得到较好潮流分离效果。 
由上述国内外针对走航 ADCP 资料的潮流分离技术主要分为三类 
 1.潮流预报模型； 
 2.传统调和分析方法； 
 3.空间插值调和分离方法（Candela 方法）； 
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